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(54) Hair colouring composition comprising clay 

(57) A rinse off colouring composition comprises: 

(t) a clay having a net positive or negative charge 
at its surface; and 

(li) an agent capable of imparting a colour to hair. 
The agent has a net charge which is opposite from 



the charge on the surface of the clay. The compo- 
sitions have good colour delivery to hair and re- 
duced colouration of skin relative to colouration of 
hair. 
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[0001] This Invention relates to a colouring composition, to a method of producing the composition, to a method of 
colouring hair using the composition and to the use of a clay. 
5 [0002] Traditional hair colouring compositions (also called colorants) can be permanent, semi-permanent or tempo- 
rary in nature. 

[0003] Permanent colorants use oxidative dyes and generally comprise two components; a mixture of dye precursors 
and a developer solution that initiates the fomnation of coloured dye molecules and enables them to penetrate Into the 
hair fibre. These systems take the form of a treatment which is applied every four to eight weeks to cover outgrowth. 

10 The treatment involves the mixing of the two components, the application of the mixture to the hair and a finite period 
of time during which the colorant is left on the hair to take effect. As such, pemnanent hair colouring requires a significant 
amount of time and effort from the consumer. Furthennore, the treatment is non-specific to hair and hence requires 
gloves to protect the hands from staining during use and pemnanent hair cok>urants can also lead to a significant 
amount of scalp staining if the consumer does not apply the product with great care. 

75 [0004] Semi-pemianent colorants are generally single component mixtures that contain dyes, especially nitro dyes, 
which because of their small size can penetrate the hair and impart colour. These products also require a finite amount 
of contact time with the hair and are , non-specific, again requiring the use of gloves and with the potential of adverse 
scalp staining. 

[0005] Furthermore, permanent colorants and semi-permanent colorants cannot be used on a regular, particularly 

20 daily, basis due to the toxicity of the dyes and dye precursors. 

[0006] Finally, temporary dyes are generally large molecules that interact with the hair surface via adsorption proc- 
esses. However, these are also non-specific in colour delivery and in many cases are not water-fast. Temporary colours 
are usually leave on systems and as such require the user to apply the product and then wait some period of time until 
it has dried. This process is both time consuming and inconvenient since the product must be applied once the consumer 

25 has finished the nomnal hair care regimen. Tennporary colourants also suffer the limitation of being easily rubbed off 
onto clothing and pillows. 

[0007] It is desirable to produce hair colouring compositions that have reduced skin staining and a higher relative 
selectivity for colouring hair instead of skin. It would also be desirable to provide compositions that can be used on a 
daily basis, for example by delivery from a shampoo or conditioner However existing hair colouring technology cannot 
30 be directly applied to provide such compositions for the reasons given above, particulariy skin staining. 
[0008] It Is known that clays can be used in hair colorant compositions. 

[0009] For example, compositions for non-pemnanently or seml-penmanently colouring hair are disclosed in US 
5,11 0,31 8. The compositions contain from 5% to 25% of a clay and require the treated hair to be heated such that the 
composition dries to a hard and flaky state. The document exemplifies compositions in which an anionic or neutral dye 
55 is employed with an anionic clay. Furthemiore, the document teaches away from using substantial amounts of cationic 
components in the compositions "as an excess amount will complex with the anionic colouring components" having 
the effect of "reducing the effectiveness of the clay-based compositions to colour hair" (column 6 of the document). 
There is no mention in the document of the problems of skin staining. 

[0010] Temporary hair dye compositions containing clays are described in JP-A-11292744. Anionic or neutral dyes 

40 are used together with anionic clays. 

[0011] Mechanistic studies have been carried out on combinations of anionic clays with cationic dyes. The term 
anionic clays and related terms, as used herein, refers to clays which are themselves anionic in nature ie, the clays 
themselves are negatively charged and are capable of exchanging cations. Examples of such studies are described 
in, for instance: Miyamoto et ai, "Adsorption and aggregation of a cationic cyanlne dye on layered clay minerals", AppI 

45 CiaySci, 16, (3-4), 161-170, March 2000; Iwasaki et al, "Intercalation characteristics of 1,r-diethyl-2,2'-cyanine and 
other cationic dyes in synthetic saponlte: Orientation in the tnterlayer", Clay Miner, AQ, (3), 392-399, June 2000; Arbeloa 
et al, "The hydrophobic effect on the adsorption of rhodamines in aqueous susr-cnsions of smectites. The rhodamine 
3B Laponite B system", Langmuir, 14, (16), 4566-4573, August 4 1998. There is no mention in these documents of the 
colouring of hair and none of the compositions disclosed In these documents contains components typically present 

50 in hair colouring compositions such as perfume and surfactant. 

[0012] DE-A-4020272 discloses a pigment based on a layered double hydroxide. The pigment Is said to have appli- 
cation in a number of areas, including cosmetics. However, there is no suggestion that the pigment could be used in 
compositions for treating hair and certainly no Indication that the pigment could be used to dye hair in a rinse off 
composition. The compositions are clearly intended to provide colour to a particular product and it is not the Intention 

55 to allow transfer of that colour to other materials, such as hair 

[0013] JP-A-54-064644 describes a red pigment for use in cosmetics which is obtained by adsoriDing a reaction 
product of the cationic dye, Rhodamine B, with an anionic dye to a clay material. Again, there is no suggestion that 
the pigment could be used to colour hair in a rinse off composition. Instead, the aim of the compositions is stated as 
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being to prevent colour transfer and to have reduced dyeability. 
[0014] US 4402698 discloses a two stage process for dyeing hair. In the first stage, a banrier material is applied to 
protect the skin and a dye is applied in a subsequent second stage. The bamer material, which may be a clay, acts as 
a physical barrier to prevent the dye from contacting the scalp. There is no teaching of a single composition that contains 

^ 5 both a dye and a day 

[001 5] There remains a need for colouring compositions that act in a more selective manner than conventional com- 
positions ic they cause relatively less colouring of the skin compared to the hair. It is preferable that the compositions 

' have the luiner r.dvanugos of being able to Impart colour to hair from a hair conditioner or shampoo on a daily basis, 
with good wHior-lasincss. preferably with a degree of reversibility (ie, the dye can be washed off with shampoo). 
10 [001 6] Accordingly the present invention provides a rinse off hair colouring composition comprising: 

( ) H clay hav ng a net positive or negative charge at Its surface; 

( 0 an agent capable of imparting a colour to hair; and 

(:ii) /i po flume and/ or a surfactant, 

wf-cf cm inc rtc;cni hr.s n net charge which is opposite from the charge on the surface of the clay. 
[001 7J If' nn j!?H.M #<i»^vci If c nventlon provides a method of producing a composition of the invention which com- 
20 prises 0 &pcf b r»c cuy rj\ aqueous liquid to form a dispersion and then bringing the agent into contact with the 
dispersion 

[0018] Yd n^o^^cf aspect of the invention is a method of colouring hair which comprises applying to the hair a 
compos tion oMnc •"vc'^ticn 

[0019] Furihcr pr ovid;:d oy the invention in another aspect is the use of a clay to reduce the amount that an agent 
25 capable of imp.ifimq a colour to hair colours skin relative to the amount that the agent colours hair, wherein the clay 
has a not cnarcjc h! lis surtaco and the agent has a net charge which is opposite from that of the clay. 
[0020] The invc niion goes against the conventional teaching, for example as disclosed in US 5,11 0,31 8, that anionic 
and calionic compononis s^ho jid not be used together Indeed, the Laporte Technical Directory for the clay Laponite, 
"Laponito Tho Pcricrm^nco Enhancer" states on page 7 that "Laponite products are anionic, and their use In formu- 
30 lations containing cntiontc compounds is not recommended". 

[0021] Surpnsinqiy ir the present invention, it is possible to deliver colour to hair whilst reducing skin staining. It is 
unexpected that sKir staining can be reduced whilst still achieving good (and, in some embodinrients of the invention, 
better) delivery of cclour to the hair, particulariy when the teaching in the art is that clays should not be used with an 
agent having an opposite charge from that of the clay where delivery of that agent (eg, to hair) is required. 
35 [0022] The invention may have one or more of the further advantages of: 

(i) allowing colour to be delivered on a daily basis, for example, from a hair conditioner or shampoo; 

(11) achieving good water-fastness of the colour on the hair ie, good resistance to rinsing with water; 

40 

(iii)achieving more effective reversible colouring of the hair compared to the dye used alone (ie, the colour can, if 
desired, be washed off to some extent with shampoo); 

(Iv) reducing any toxicity associated with free dye molecules; 

45 

(v) imparling good lubrication properties to the hair; 

(vi) reducing the need for gloves when the composition is applied; and 

50 (vii) getting reduced rub off of the dye onto fabrics that come into contact with the hair, such as clothes and pillows. 

[0023] Compositions of the Invention may be intended to be primarily hair colourant products, optionally having sec- 
ondary benefits such as hair conditioning and/or cleaning properties. Alternatively^ the compositions may be intended 
to be primarily for use in cleaning and/or conditioning hair with colouring representing a secondary benefit. Composi- 
55 tions of the invention may be used to colour all or only part of the hair. For example, the compositions may be used to 

impart streaks or highlights to hair. 

[0024] The clay which is used in the compositions of the invention can be any clay material known in the art. Suitable 
clays include natural clays, synthetic clays and chemically modified clays. In general, the tenm clay refers to a compo- 
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sition comprising fine particles which have a net electrostatic (ie, positive or negative charge) on at least one surface. 
Preferably, the clay comprises a hydrous silicate of aluminium, magnesium or iron. 

[00251 Preferably, the clay has a layered structure. In the compositions of the invention, the clay is advantageously 
present in the fonn of a dispersion (for example a sol or gel) or suspension of the clay particles. 

5 [0026] Clays of the invention may be anionic or cationic clays, ie, they may have a net charge on the surface of the 
clay that is negative or positive, respectively, depending on the nature of the dye which is used. As mentioned above, 
the term anionic clays and related temns, as used herein, refers to clays which are themselves anionic in nature ie, the 
clays themselves are negatively charged at their surface and are capable of exchanging cations. Similarly, the term 
cationic clays and related terms, as used herein, refers to clays which are themselves cationic in nature ie, the clays 

10 themselves are positively charged at their surface and are capable of exchanging anions, 

[0027] Preferred anionic clays are clays from the smectite class of clays. Typically, clays of this type are crystalline, 
expandable, three-layer clays. 

[0028] Smectite clays are, for example, disclosed in US Patents Nos 3,862,058, 3,948,790, 3,954,632 and 4,062,647 
and In EP-A-299,575 and EP-A-313,146, all in the name of Procter & Gamble Company. 

15 [0029] The temn smectite clays herein includes both the clays in which aluminium oxide is present In a silicate lattice 
and the clays in which magnesium oxide is present in a silicate lattice. Typical smectite clay compounds Include the 
compounds having the general fomiula Al2(Sl205)2(OH)2.nH20 and the compounds having the general fomnula Mgg 
(Sl205)2(OH)2.nH20, and derivatives thereof, for example In which a proportion of the aluminium ions are replaced 
with magnesium Ions or a proportion of the magnesium Ions are replaced with lithium ions and/or some of the hydroxyl 

20 ions are replaced by fluoride ions; the derivatives may comprise a further metal ion to balance the overall charge. 
Smectite clays tend to adopt an expandable, three-layer structure. 

[0030] Specific examples of suitable smectite clays include those selected from the classes of the montmorillonites, 
hectorites, volchonskoites, nontronites, saponites, beidelites and sauconites, particularly those having an alkali or al- 
kaline earth metal ion within the crystal lattice structure. Particularly preferred are hectorites, montmorillonites, non- 
25 tronites, saponites, beidelites, sauconites and mixtures thereof. Most preferred is synthetic hectorite. 

[0031] Clays useful in the invention may be three-layer, expandable alumino-silicates which are characterised by a 
dioctahedral crystal lattice, while the expandable three-layer magnesium silicates have a trioctahedral crystal lattice. 
Other preferred clays have a mixed tetrahedral/octahedral/tetrahedra! co-ordination. 

[0032] The anionic clays employed in the compositions of the invention may contain cationic counterions such as 
30 protons, sodium Ions, potassium ions, calcium ions, magnesium ions, and the like. It is customary to distinguish between 
clays on the basis of one cation predominantly or exclusively absorbed. For example, a sodium clay is one in which 
the absorbed cation is predominantly sodium. Such absorbed cations can become involved in exchange reactions with 
cations present in aqueous solutions. A typical exchange reaction involving a smectlte-type clay is expressed by the 
following equation: smectite clay{Na) + NH4OH smectite clayCNH^) + NaOH. 
35 [0033] Since in the foregoing equilibrium reaction, one equivalent weight of ammonium ion replaces an equivalent 
weight of sodium. It is customary to measure cation exchange capacity (sometimes termed "base exchange capacity") 
in temis of milliequivalents per 100g of clay (meq/100g). The cation exchange capacity of clays can be measured In 
several ways, Including by electrodlalysis, by exchange with ammonium ion followed by titration or by a methylene 
blue procedure, all as fully set fourth in Grimshaw, 'The Chemistry and Physics of Clays", pp. 264-265, Interscience 
40 (1 971 ). The cation exchange capacity of a clay mineral relates to such factors as the expandable properties of the clay 
and the charge of the clay, which, In turn, is determined at least in part by the lattice structure, and the like. 
[0034] Preferred anionic clays for use in the present invention have an ion exchange capacity of from 0.7meq/1 OOg 
to 150meq/100g. Particularly preferred are clays having an ion exchange capacity of from 30 meq/100g to 100 meq/ 
100g. 

45 [0035] The clays preferably have an average particle size In the range of from 0.0001 ^jn to 800 \xm, more preferably 
from 0.01 \xrr\ to 400 jim such as from 0.02 ^im to 220 jim, even more preferably 0.02 fim to 1 00 \m. Particle sizes can 
be detennined using a Malvern Mastersizer (Malvern Instruments, UK). 

[0036] Examples of synthetic hectorites useful in the present invention include those products sold under the trade 
marks Laponite RD, Laponite RDS, Laponite XLG, Laponite XLS, Laponite D, Laponlte DF, Laponite DS, Laponlte S 

50 and Laponite JS (all from Southern Clay products, Texas, USA, a subsidiary of Rockwood). 

[0037] Examples of montmorillonites (also known as bentonites) Include: Gelwhite GP, Gelwhite H, Gelwhite L, Min- 
eral Colloid BP, Mineral Colloid MO, Gelwhite MAS 100 (sc), Gelwhite MAS 101, Gelwhite MAS 102, Gelwhite MAS 
1 03, Bentolite WH, Bentolite LI 0, Bentolite H, Bentolite L, Permont SX1 OA, Permont SC20, and Pennont HN24 (South- 
em Clay Products, Texas, USA); Bentone EW and Bentone MA (Dow Corning); Bentonite USP BL 670 and Bentolite 

55 H4430 (Whitaker, Clarke & Daniels); Clarit 100 G1 and Clarit 1100 G1 (calcium bentonites from Sud Chemie AG); and 
Volclay 2 (sodium bentonite from Sud Chemie AG). 

[0038] Organophilic clays may also be used herein. These are hydrophobically modified clays which have organic 
ions replacing inorganic metal ions by ion exchange processes known in the art. These kinds of clay are readily miscible 
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•J . with organic solvents and have the capability to absorb organic solvents at the interlayers. Suitable examples of orga- 
nophilic clays useful in the invention are Bentone SD-1 , SD-2 and SD-3 fronn Rheox of Highstown, NJ, USA. 
[0039] Clays may be used in the present invention either singly or in combination with one or more other clays. If a 
mixture of clays is used, however, it is preferred that either all of the clays are anionic or all of the clays are cationic. 
• 5 However, mixtures of cationic and anionic clays may be used, provided that the dye remains sufficiently strongly bound 
to the clay mixture. Clays may be used as obtained from the supplier and may contain conventional additives such as, 
for example, disintegrating agents (also known as peptisers) and water of hydration. 

[0040] Cationic clays suitable for use in the present invention preferably have physical properties (such as structure 
and particle size) similar to those of the anionic clays mentioned above. The clays are typically layered double hydrox- 
10 ides such as, for example, hydrotalclte. Suitable cationic clays are described in ,for example, US 5786381 (Franklin 
et al), the contents of which are Incorporated by reference herein. 

[0041] Preferred cationic clays for use in the present invention have an Ion exchange capacity of from 0 Jmeq/I OOg 
to 250meq/1 OOg. Particularly prefered are clays having an ion exchange capacity of from 30 meq/IOOg to 200 meq/ 
lOOg. 

75 [0042] Examples of cationic clays are the natural or synthetic layered double hydroxide clays. For instance, layered 
double hydroxides include compounds of fomriula [M(i.ajNa(0H)2iy-' X^^-yy^-zHgO where M is selected from divalent 
metal Ions and lithium; N is a trivalent metal Ion; X Is an anion of charge x-; y+ Is the net charge on the mixed metal 
hydroxide cation; and when M is a divalent metal ion, "a" Is a number from 0.1 7 to 0.6 and y=a; and when M is lithium 
"a" is a number from 0.67 to 0.75 and y=(2a-1); and z is a number from 0 to 10. In these structures, the metal ions 

20 occur in layers in which the metal ions are connected together through the OH igroups and the anions X, are located 
in interlayers between layers of metal ions. Furthermore, it is known that X can undergo ion exchange to be replaced 
by other anions eg organic anions. Various applications for these types of hydroxy materials have been described in 
the scientific literature, notably including their use as chemical catalysts. 

[0043] Examples of cationic clays in the hydrotalclte category include Pural MG30, Pural MG50, Pural MG70 (from 
25 Condea Chemie GmbH, Hamburg, Gemnany). Hydrotalcites commercially available include Soriaacid EXM 911 and 
Hycite EM 71 3 (from Sud Chemie AG). Other examples of layered double hydroxides are Mg4Al2(OH)^2 (S04)o.8 ><H20 
Magaldrate (Guilini) and Mg4Al4(0H)-|2Cl2.xH20 mixed metal hydroxide (Dow Chemicals). Bayerite is also a suitable 
cationic clay. 

[0044] Compositions of the invention contain an agent which is capable of imparting a colour to hair. Such agents 
30 have a net positive or negative charge and are typically molecular cations or anions (ie, cations or anions comprising 
covalent bonds, including for example carbon-carbon bonds), preferably having a molecular weight in the range of 
from 200 Da to 3000 Da. The agent is nomnally used in the fomi of its salt with a charge-balancing counterion. For 
example, when the agent Is positively charged, suitable anions include monovalent anions such as chloride and, when 
the agent is negatively charged, suitable cations include metal cations such as sodium ions. 
35 [0045] The agent Is preferably a cationic or anionic, semi-pemianent dye. 

[0046] Suitable anionic dyes for use in the present invention, which contain anionic agents, include azo dyes, xan- 
thene dyes and dyes based on cartsenium salts. Specific examples of dyes are: 

6- hydroxy-5-[(4-sulfophenyl)azo]*2-naphthalenesulfonic acid disodium salt (CI 15985; Food Yellow No. 3); 
40 2,4-dinitro-1-naphthol-7-sulfonic acid disodium salt (C1 10316; Acid Yellow No. 1; Food Yellow No. 1); 

2-(2-quinolyl)-1 H-indene-1 ,3(2H)-dione (mixture of mono- and disulfonic acid) (CI 47005; Food Yellow No. 1 3; Acid 
Yellow No. 3); 

4,5-dihydrO'5-oxo-1 -(4-suIfophenyl)-4-[(4-sulfophenyl)azo]-1 H-pyrazole-3-cart3oxylic acid trisodium salt (CI 
19140; Food Yellow No. 4; Acid Yellow No. 23); 
43 3',6'-dihydroxyspiro[isobenzofuran-1(3H),9'-[9H]xanthen]-3-one disodium salt (CI 45350; Acid Yellow No. 73; D 

&C Yellow No. 8); 

5- [(2,4-dinltrophenyl)amino]-2-phenylaminobenzenesulfonic acid sodium salt (C1 10385; Acid Orange No. 3); 
4-[(2,4- dihydroxyphenyl)azo]benzenesulfonic acid monosodium salt (CI 14270; Acid Orange No. 6); 
4-[(2-hydroxy-1-naphthalenyl)azo]benzenesulfonic acid monosodium salt (C1 15510; Acid Orange No. 7); 
50 4-[[3-[(2,4-dimethylphenyl)azo]-2,4-dihydroxyphenyl]azo]benzenesulfonic acid monosodium salt (CI 20170; Acid 

Orange No. 24); 

4- hydroxy-3-[(4-sulfo-1-naphthalenyl)azo]-1-naphthalenesulfonic acid disodium salt (C1 14720; Acid Red No. 14); 

7- hydroxy-8-[(4-sulfo-1-naphthalenyl)a2o)-1,3-naphthalenedisulfonic acid trisodium salt (C1 16255; Ponceau 4R; 
Acid Red No. 18); 

55 3-hydroxy-4-[(4-sulfo-1 -naphthalenyl)azo]-2,7-naphthalenedisulfonic acid trisodium salt (C1 1 61 85; Add Red No. 

27; Food Red 9); 

5- amino-4-hydroxy-3"(phenylazo)-2,7-naphthaIenedisulfonic acid disodium salt (C1 17200; Acid Red No. 33); 
5-(acetylamino)-4-hydroxy-3-[(2-methylphenyl)azol-2,7-naphthalenedisuIfonic acid disodium salt (C1 18065; Acid 
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Red No. 35): 



R^d'^^'sTN^efril^^^^^^ disodium salt (CI 45430- Acid 

lencd.sullon« acid disodlum saV{CI 2>29oTAddi;;"Nr?^^^ 

l^fZ^tTsn^^T^^T^^^^^ 9-.t9H]-xanthen]-3-one dfeodium salt (CI 45380- 

3V6--d.hydroxy^.5-. ditodospirofisobenzofuranM (3H). 9--(9H)-xanthenl-3-one disodium salt (01 45425; Acid Red 

bi«|3.n,»o.4.|,4. 1»«!nylamii»).3.su»ophenylamlr.olp0er„l)sunone (CM 0410- Add Brown No 131. 
IT^^.^S^'^'^''^'-'-*''-'-'''^'^^"'-'- '-"O-i- c«„p«.< (32) (Cl ,57,,; 

?;'?o^;^r^'rDTt7r4r''*°''''"'^"^^^ 

No- ,7. A.ano,Sie„„/eLna,i,^srno, B;^ '^""'''^^^^ l"'""! B™«„ 
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'^v,^ 9-(dimethylamino)ben2o[a]phenoxazin-7-jum chloride (CI 51175; Basic Blue No. 6); 

di[4-(diethylamino)phenyQ-[4-(ethylamino)naphthyl]carbenium chloride (CI 42595; Basic Blue No. 7); 
3,7-di-(dimethylaminophenothiazin-5-lum chloride (CI 52015; Basic Blue No. 9); 

di[4-(dinnethylamino)phenyl]-[4-(phenylamino)naphthyl]carbenium chloride (CI 44045; Basic Blue No. 26); 
• 5 2r(4-(ethyl(2-hydroxyethyl)amino)phenyl).azo]-6-methoxy-3-methylben2othlazolium methyl sulfate (C1 11154; Ba- 

sic Blue No. 41); 

bis[4-(dimethylamino)phenyl][4-(methylanriino)phenyl]carbenium chloride (CI 42535; Basic Violet No. 1); 
tris-[4-(dimethylamino)phenyl]cariDenium chloride (CI 42555; Basic Violet No. 3); 
2-[3,6-(diethylamino)diben2opyranlum-9-yl]benzolc acid chloride (CI 45170; Basic Violet No. 10); 
10 dl(4-aminophenyl)(4-amino-3-methylphenyl)cart3enium chloride (CI 42510; Basic Violet No. 14); 1 ,3-bis[(2,4-di- 

amino-5-methylphenyl)azo]-3-methylbenzene (C!21 01 0; Basic Brown No. 4); 1 -[(4-amino-2-nitrophenyl)a2o]-7-(tri- 
methylammonio)-2-naphthol chloride (C1 12251; Basic Brown No. 17); 3,7-diamino-2,8-dimethyl-5-phenylphena- 
zinlum chloride (CI 50240; Basic Red No. 2); 

1,4-dimethyl-5-[{4-(dimethylamino)phenyl)azo]-1.2,4-triazolium chloride (C1 11055; Basic Red No. 22); 
*5 2-l2-((2,4-dimethyoxyphenyl)amino)ethenyl]-1 ,3,3-trimethyl-3H-indol-1-ium chloride (CI 48055; Basic Yellow No. 

11); and 

bis[4-(diethylamlno)phenyl)phenylcari3enlunn hydrogen sulfate (1 :1) (CI 42040; Basic Green No. lj. 

[O051] Agents which are the catiohic species in the so-called Basic dyes are particularly preferred. 
■ ^ [0052] Agents capable of imparting a colour to hair may be used singly or as a mixture of two or more such agents. 
Preferably, when two or more agents are ennployed in compositions of the invention, either all of the agents are anionic 
or all of the agents are cationlc. 

However, mixtures of anionic and cationlc agents and mixtures of anionic and catlonic clays may be employed in the 
invention. 

[O053] In the compositions of the Invention , the agent and the clay are selected such that they have opposite charges. 

Thus, cationic agents (for example, cationic dyes) are used together with anionic clays or anionic agents (for example, 
anionic dyes) are used together with cationic clays. Preferably, the compositions comprise an anionic clay and a cationic 
dyo Surprisingly, selecting and combining clays in this way provides the advantages of the Invention, Including low 
skin staining, whilst giving good delivery of colour to the hair. 

^ [O054] Without wishing to be bound by theory, It is believed that the dye and the clay In the compositions of the 
invention may fomn some f omn of complex in which the dye and the clay are chemically and/or physically bound together, 
possibly as a result of the opposite charges on the two materials. The dye may be present at the surface of the clay 
particles and/or within the clay particles, such as by Intercalation between layers In the clay particles. 
[0055] The amounts of clay and agent are preferably selected such that, in the compositions of the invention, there 

J5 is sufficient clay at least to balance the charge on the agent. However, this is not essential and a degree of binding of 
clay to the agent may be effected through polar but uncharged groups at the surface of the clay. Therefore, good results 
(including reduced skin staining) may be achieved with amounts of clay that are less than the amount that is required 
to balance the charge on the agent. Similarly, it is possible to use excess clay beyond the amount that balances the 
charge on the agent. The amount of clay and agent required in a charge-balanced composition can be readily deter- 

-^0 mined: for example, the optimum level of agent and clay can be detemiined by mixing the agent and the clay (in water), 
removing the insoluble solids and detemiining spectrophotometrically the point at which the absortjance of the filtrate! 
or supernatant liquor becomes a minimum with increasing clay content. Fomiulating the compositions in this way may 
help to optimise the balance between minimising skin staining and maximising colour delivery to the hair. 
[0056] It is particularly preferred that the weight ratio of clay to agent is In the range of from 1 :20 to 20:1 , preferably 

•^5 1 :i 0 to 1 :0.5. More preferably, the weight ratio of clay to agent is in the range of from 1 :5 to 1 :07, even more preferably 
from 1 :4 to 1 :0.9. The ratio of dye to clay used in any given case will depend on factors such as the molecular weight 
and charge of the dye and the surface area and charge on the clay 

[0057] The amount of clay in compositions of the invention is preferably in the range of from 0.01% to 20% by weight 
based on total composition, more preferably 0.1% to 10% by weight, most preferably 0.1% to 5% by weight. 

so [0058] The amount of the agent in compositions of the invention is preferably in the range of from 0.01 % to 1 0% by 
weight based on total composition, more preferably 0.1% to 5% by weight, most preferably 0.1% to 2% by weight. 
[0059] Compositions of the invention may comprise a single combination of a dye and a clay or a mixture of one or 
more dyes with one or more clays. Mixtures of two or more dye/clay complexes containing different dyes and the same 
or different clays have been found to be effective In varying the shade of colour imparted to hair. 

55 [0060] Compositions of the invention comprise a perfume and/or a surfactant. 

[0061] By the term perfume we mean any component which is added to the composition primarily for the purpose 
of imparling a fragrance to the composition (although the perfume may also have other functions and/or properties). 
Perfumes are conventionally added to compositions intended for application to the hair and are welt-known to those 
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skilled in the art. Perfumes may be single compounds or mixtures of two or more different compounds. A perfume will 
typically be present In the composition of the invention in an amount of from 0.001% to 5% by weight based on total 
weight of composition, more preferably 0.01% to 2% by weight, even more preferably 0.01% to 1% by weight. 
[0062] Surfactants may also be present In comoositlons of the invention h/niraiK/ in amri. .ntc r^f f r^rr. r> ni oa ♦ ^ cap/ 
by weight based on total weight of composition, depending on ttie productfomi of the composition. Suitable surfactants 
include anionic, cationic, zwitterionic, amphoteric, non-ionic surfactants and mixtures thereof, and are described in 
more detail below in connection with specific product forms. The surfactant is selected for compatibility with the clay 
and agent of the invention and suitable surfactants can be readily identified by those sl<illed in the art. 
[0063] Compositions of the invention are preferably produced by a method which comprises dispersing the clay in 
an aqueous liquid to fomi a dispersion and then bringing the agent into contact with the dispersion. The agent may be 
added to the dispersion of clay or the clay dispersion may be added to the agent. It has been found that such a method 
provides a composition which has good properties so far as colour delivery to hair and low skin staining are concemed. 
Preferably, in this method, the agent Is in solid fonm when added to the dispersion eg. in the foim of a powdered dye 
although solutions of the dye may also be used. The dispersion may be stirred after the agent has been added (eg' 
for a tinne of 1 minute to 1 hour at from 1 0'C to 40«C). Typically, the clay is hydtated in the dispersion before the agent 
IS added; this may require maintaining the clay in the dispersion for a sufficient time and at a sufficient temperature to 
allow hydration to take place; for example, the clay may be stin-ed in the aqueous liquid at a temperature of from 1 0»C 
to40»C (preferably 10°C to 30°C)foratimeoffrom 1 minute to 2 hours (preferably 10 minutes to 1 hour). The aqueous 
liquid may be water or water containing one or more other components (which are preferably water soluble) that are 
present in the final composition of the invention. Optionally, after the agent has been added to the dispersion excess 
aqueous liquid (eg. water) maybe removed: forexample, byfittration orby centrifugingand withdrawing the supernatant 

[0064] In another aspect, the invention provides a method of colouring hair which comprises applying to the hair a 
composition of the invention. The method may be primarily or solely intended for colouring the hair, in whteh case the 
composition will be a hair colourant composition. Altematively, the method may achieve one or more other functions 
besides colouring hair. For example, the composition may be a hair conditioning composition further comprising a hair 
conditioning agent, in which case the method may also effect conditioning of the hair. Similarly, the composition may 
be a shampoo composition further comprising a surfactant, in whteh case the method may also effect cleaning of the 
hair; shampoo compositions may also condition the hair (eg, if they are so-called 2-in-1 compositions) and therefore 
compositions of the invention may both condition and clean the hair, in addition to colouring the hair. 
[0065] When the composition is applied to the hair, the agent and the clay are applied to the hair at the same time 
le, simultaneously and in one step. The agent and the clay may be in the fomi of a prefonned complex. 
[0066] Compositions of the invention may be used to colour hair in conventional ways eg. by application of the 
composition to the hair in a specific hair colouring step which may. for example, be employed every two to eight weeks 
Preferably, however, the compositions are applied to hair on a regular basis from a rinse-off hair treatment product 
for example from twice daily to once every week, as part of a hair cleaning (le. shampooing) and/or conditioning treat- 
menL 

[0067] Compositions of the invention typically contain water, preferably in an amount of from 50% to 99% by weight 
based on total composition, preferably 50% to 95% by weight, more preferably 75% to 95% by weight Other solvents 
for example alcohols containing from one to fourcartjon atoms (such as ethanol) may also be present in compositions 
of the invention. 

[0068] The method of the invention may be applied to any type of hair For example, the method may be applied to 
pigmented or unpigmented hair eg. white or grey hair. The method may also be used to colour hair which is naturally 
pigmented or otherwise coloured (eg, by an eariier dyeing step). The method may involve the use of implements such 
as bmshes, applicators, pump action aerosol sprays, combs and the like. It has been found that frictlonal forces par- 
ticularly shear forces, can enhance colour delivery from compositions of the Invention, especially from rinse off products 
[0069] Besides the actives, the compositions of the present invention may also contain other ingredients conven- 
tionally used in the art such as diluents, sequestrants, thickeners, carriers, surfactants (anionic, cationic. nonionic 
amphoteric, zwitterionic and mixtures thereoO, antioxidants, proteins, polypeptides, preservatives, moisturising agents 
solvents, perfumes, enzymes, polymers and conditioners. Compositions of the invention are rinse off products Rinse 
off compositions are compositions that are intended to be rinsed from the hair, typicalV with water, after use. Most but 
not all. of the composition is removed from the hair on rinsing. The compositions are nonnally rinsed off the hair within 
1 hour of application, typically within 30 minutes of application to the hair. Rinse off compositions include shampoos 
conditioners and hair colourant compositions. 

Shampoo and/or Conditioner Compositions 

[0070] Shampoo and/or conditioner compositions are preferred product forms for compositions of the invention, al- 



8 



EP 1317 917 A1 

J ' though the compositions may also take other product forms. 

[0071] Shampoo compositions of the invention comprise at least one surfactant which provides a deterging benefit. 
The deterging surfactant is preferably selected from anionic, nonionic, amphoteric and zwitterionic surfactants, and 
mixtures thereof. 

' s [0072] Suitable anionic surfactants include the alkyl sulphates, aikyi ether sulphates, aikaryi suiphonates, atkanoyl 
isethlonates, alkyl succinates, alkyl suiphosuccinates, N-alkoyI sarcosinates, alkyl phosphates, alkyl ether phosphates, 
alkyl ether carboxylates, and alpha-olefin suiphonates, especially their sodium, magnesium ammonium and mono-, 
di- and triethanolamine salts. 

[0073] The most preferred anionic surfactants are sodium lauryl sulphate, triethanolamine lauryl sulphate, trieth- 
10 anolamine monolauryl phosphate, sodium lauryl ether sulphate 1 EO, 2E0 and 3E0, ammonium lauryl sulphate and 
ammonium lauryl ether sulphate 1 EO, 2E0 and 3E0. 

[0074] Nonionic surfactants suitable for use in compositions of the Invention may include condensation products of 
aliphatic (Cs-Cis) primary or secondary linear or branched chain alcohols or phenols with alkylene oxides, usually 
ethylene oxide and generally having from 6 to 30 ethylene oxide groups. Other suitable nonionics include mono- or di- 
15 alkyl alkanolamides. Example include coco mono- or di- ethanolamide and coco mono-isopropanolamlde. 

[0075] Further nonionic surfactants which can be included In shampoos for the invention are the alkyl polygtycosides 
(APGs). Typically, the APG is one which comprises an alkyl group connected (optionally via a bridging group) to a 
block of one or more glycosyl groups. Preferred APGs are defined by the following fonnula: 

20 

RO-{G)„ 

wherein R is a branched or straight chain alkyl group which may be saturated or unsaturated and G is a saccharide 
group. Suitable alkyl polyglycosides for use in the invention are commercially available and Include for example those 

25 materials identified as: Oramix NS10 ex Seppic; Plantaren 1200 and Plantaren 2000 ex Henkel. 

[0076] Amphoteric and zwitterionic surfactants suitable for use In compositions of the invention may include alkyl 
amine oxides, ailkyi betaines, alkyl amidopropyl betaines, alkyl sulphobetaines (sultatnes), alkyl glycinates, alkyl car- 
boxyglycinates, alkyl amphoproplonates, alkylamphoglycinates alkyl amidopropyl hydroxysultalnes, acyl taurates and 
acyl glutamates, wherein the alkyl and acyl groups have from 8 to 19 carbon atoms. Examples include lauryl amine 

30 oxide, cocodimethyl sulphopropyl betaine and preferably lauryl betaine. cocamidopropyl betaine and sodium cocam- 
phopropionate. 

[0077] The surfactants are present in shampoo compositions of the Invention in an amount of from 0.1 to 50% by 
weight of the composition, preferably from 0.5 to 30% by weight. 

[0078] Compositions in accordance with the invention may also take the form of hair conditioning compositions, 

35 which arerinseoff hair conditioning compositions or so-called 2 In 1 compositions containing shampoo and conditioner. 
The conditioning compositions preferably comprise one or more cationic surfactants. The use of cationic surfactants 
is especially preferred, because these ingredients are capable of providing conditioning benefits to hair 
[0079] Examples of cationic surfactants include: quaternary ammonium hydroxides, e.g., tetramethytammonium hy- 
droxide, alkyltrimethylammonium hydroxides wherein the alkyl group has from about 8 to 22 cartDon atoms, for example 

^0 octyltrimethylammonium hydroxide, dodecyltrimethy- ammonium hydroxide, hexadecyltrimethylammonium hydroxide, 
cetyltrimethylammonium hydroxide, octyldimethylbenzylammonium hydroxide, . decyldimethylbenzylammonlum hy- 
droxide, stearyldimethylbenzylammonium hydroxide, didodecyldimethylammonlum hydroxide, dloctadecyldimethyl- 
ammonium hydroxide, tallow trimethylammonium hydroxide, cocotrimethylammonlum hydroxide, and the correspond- 
ing salts thereof, e.g., chlorides, Cetylpyrtdinium hydroxide or salts thereof, e.g., chloride .Ouatemium -5, Quatemium 

45 -31 , Quatemium -IB, and mixtures thereof. 

[0080] In hair conditioning compositions according to the invention, the level of cationic surfactant is preferably from 
0.01 to 1 0%, more preferably 0.05 to 5%, most preferably 0.1 to 2% by weight of the composition. 
[0081] Hair conditioning compositions of the invention may also contain one or more conditioning agents, preferably 
selected from silrcones, protein hydroiysates and quaternised protein hydrotysates and other materials which are known 

50 in the art as having desirable hair conditioning properties. 

[0082] Silicones are the most preferred conditioning agents. 

[0083] Suitable silicones include volatile and non-volatile silicones,' such as for example polyalkylsiloxanes, poly- 
alkylaryl siloxanes, siloxane gums and resins, cyclomethicones, aminofunctional silicones, quatemary silicones and 
mixtures thereof. Silicone oil is a particularly preferred conditioning agent for hair. 
55 The silicone may be In the fomn of a low viscosity oil which may contain a high viscosity oil or gum in solution. Alter- 
natively, the high viscosity material may be in the form of an emulsion in water. The emulsion may be of high viscosity 
oil or of a solution of gum in a lower viscosity oil. The particle size of the oil phase may be anywhere in the range from 
30 nanometres to up to 20 microns average size. 
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Lnd^LTiN!'l'^r?K°" T .'""^"'y^ Polydimethylsiloxane with an average particle size ffs than 20 microns 
an2 f th? ^ " ^ P"^'^'" ^ -^-^^^ """o™ distribution Of silicone condWonina 

SLlsHolTi^Jlc?^^^^^^ ('^^ •'■^'^^ ^^^^'9"^*'°" dimethcone) and hydroxylated poly- 

.e.availab,eco.n.er^ai 

lwf.Ll'!!*^'n w'" ^'ydrolysates include lauryl dimonium hydroxy propylamino hydrolysed animal protein avail- 
Lts=~ r^^^^^^ colniS.su.phu.^ea^^^^^^^^^^ 

[0089] Synthetic or naturally derived polymers having a quatemised nitrogen atom are useful The molecular weiaht 

S!?nl°^ ReP^sentative synthetic quaternised polymers include, for example: cationic copolymers of 1 .vinyl-2-pyrro- 
hdme and 1 -v,nyl-3-methyl-imidazolium salt (e.g., Chloride salt) (referred to in the indust^ by the CosmSc Toilet^ 
hy ^rcXS^d";: 1^^^^^ Po.yquatemium-16); copolymer of 1-viny,-2-pyrroTidiL an«ylalt: 
l«n,^ „f , (^efer^ed to in the industry by CTFA as Polyquatemium-11); cationic dial^l quatemaiy arnmonium- 

S '"'"s^al acid salts of amino-altcyl estera of homo-and co-polyniers of unsaturated ca7 

i'SSn" ' " ^^-"-^^ ^^^"^ ^■«-.-e;Ucationic po,a"cZi2s 

int^lLr^rrH^"*^*^* naturally-derived quatemised polymers include quatemised cellulosic compounds and cati- 
C s'and JAGuIr^Tt"^ ' ""T '^^^^^'^P^^Py^rimonium chloride. Examples are JAGUAR ^13S. JAgJIr 
r^21 SuJfbVp ' '^°r"^';'^"y ^"^'^ ^^^yhall in their JAGUAR (trademaric) series. 

See PobraoylamKles are described in WO 95/22311 whose contents are incorporated herein by 

[0093] The compositions may further comprise from 0.1 to 5 % by weight of a suspending agent Examoles are 

pollers of carboxylic acid-containing monomers and aciylic esters, cross-linked copolymers of acrylic acidTnda^ 

; '^'y^^^'""^ ^^^''^ derivatives. The long iTn ajl ^1^^^ 

desirably selected from ethylene glycol stearates, alkanolamides of fatty acids havingfrom 16 tr^ caSon a o«S In 

T:T.T- P7rJ"-'^--«"^'-~ia-ly as Cartopy420, 488 fSS,"*^^^^^ 

9 Sol^S'?^^^^^^^^^ ^^t"'"^ ''''' ''^y ^-"^'^ commercial^ i CaSpS 

airtcin?. ■ ^ °' ^^^b°P°'^1 CariDopol980. An example of a suitable copolymer of a carbowlto 

re^rCn^rrThrdr^^ 

Of the invention. ,n particular conditioning compositions which comprise one or more catlonfc surf^aZSaif 

f«m «^ed fatty alcoholscompnse from 8 to22 cartoon atoms, more preferably 16 to 20 Examples of orefeaed 

tnbute to the overall condrtioning properties of compositions of the invention ^ 
[0097] The level of fatty alcohol materials is conveniently from 0.01 to 1 0% oreferablv from n 1 t« u., • . 



10 



^/ EP 1317 917 A1 

composition. 

[0099] The shampoo and/or conditioner compositions of the invention are preferably aqueous based. The composi- 
tions suitably comprise water in amount of from about 20 to about 99% by weight of the total composition. 
[0100] The invention will now be described, by way of nonlimiting example only, with reference to the following ex- 
5 amples. In the examples and throughout this specification, ail references to percentages are to percentages by weight 
unless indicated otherwise. 

EXAMPLES 

10 Examples 1 to 9 

[0101] Laponite XLS (3% w/w) was added to water (96%) and stirred with an impeller at 300 rpm for 30 minutes until 
the solution became clear. 1% w/w Arianor Mahogany dye powder (Warner Jenkinson, Norfolk, UK) was added and 
stirred for a f u rther 30 minutes. The resulting dye/clay complex was concentrated by removing excess water by filtration 
'5 under vacuum or by centrifuging and withdrawing the supernatant liquor 

[0102] The following are examples of hair conditioner compositions containing the dye/clay complex thus prepared. 
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Ingredient 
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[0103] The compositions of Examples 1 to 9 can be produced as follows. 

[0104] The cationic surfactant is dissolved in water at 90°C. the fatty alcohols are pre-melted at about 60°C, The 
molten fatty alcohols are added to the cationic surfactant solution at 70**C and a shear force is applied (Silverson L4R) 
for 30 minutes. The mixture is cooled slowly and the dye/clay complex, the silicone emulsion, perfume and ancilliary 
ingredients are added at a temperature below 45°C. 



Example 1 0 

55 

[0105] Mixturesof Mahogany dye, LaponiteXLS and water were prepared according to the method described above. 
Thus, Laponite XLS was added to water and stirred with an impeller at 300 rpm for 30 minutes until the solution became 
clear and the Mahogany dye powder was added and stirred for a further 30 minutes. Compositions containing 1% by 
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Toi °f Laponr^LS and balance water were prepared ^ 

ndsLw^rrz^^^^^ 

USA), followed bv rinsino with w=t.rf..«n fj °' ^f" '^^'^ (International Hair Importers and Products. Inc. NY 

VA. USA) and the following ;esuft; w;;;;bteired^ ' °' "^"'^ (ColorQuest. HunterLab 
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Example 11 



Treatment 


Change in colour (AE) 


0.2% Mahogany dye solution 

0.2% Dye/0.5% clay complex alone 

Dye/clay complex with 1% BTAC /6% behenyl alcohol 
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[0112] Thus the dye/clay complex can be effectively delivered to the hair from a rinse-off daily hair treatment product. 
[01 13J The same complexes and compositions of the invention showed a reduction in skin staining as shown below. 



Tfoatmonl 


Skin Staining (AE) 


0 2**o Mahogany dye solution 

0 iTo Dye/0.5% clay complex alone 

Dye/clay connplex with 1% BTAC /6% behenyl alcohol 

Dye/clay complex with 1% Diquat /3% cetostearyl alcohol 


58.1 
10.1 
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9.1 



Example 12 

[01 1 4] Example 3 was repeated using Mahogany dye complexed with bentonlte at a weight ratio of dye to clay of 1 : 
3. The results of colour delivery on hair and skin staining were as follows. 



Treatment 


Change in colour (AE) 


i"« wt Mahogany dye 

v*u dye/ 3% clay complex alone 

Dyo/clay complex In Example 3 


20.8 
16.1 
10.3 



[0115] The s*i'T\c compicKes dod compositions of the invention showed a reduction in skin staining as shown below. 



Treatment 


Skin Staining(AE) 


l"o wt Mahogany dye 

1% dye/ 3% clay complex alone 

Dye/clay complex in Example 3 


65.4 
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Example 13 

[01 16] Exnmpie ^ 2 was repeated using Bentone EW, an organically modified clay, in place of bentonite. Compositions 
were fonmulHted as 2 1 and 1 :1 by weight clay to dye dispersions in water at 3% complex by weight and 2% complex 
by weight, respociivcty The 1:1 composition was as good as the corresponding composition containing Laponite XLS 
in place of 3cnionc EW.at delivering colourto the hair. 

Examples i4 io23 



[0117] Anionic dyo/calionic clay complexes were prepared according to Examples 26-29. Anionic clay/cationic dye 
complexes were oropared according to Examples 11 and 12. The following are examples of shampoo compositions 
incorporating the previously mentioned dye clay complexes according to the invention: 
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1) Brilliant Black BN: .Dow Mixed Metal Hydroxide 1:4 ratio 

2) Mahogany : Laponite XLS 1:2.5 ratio 

3) Mahogany : Bentonite 1: 3 ratio 

4) Brilliant Black BN: Pural MG30 1:5 ratio 

5) External D&C Violet No 2: Dow mixed metal hydroxide 1:3 ratio 



16 



EP1 317 917 A1 



Exaisple 
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Dye clay complex 








0.7^1 




0.7^' 


Sodiiim Lauryl 
Ether Sulphate 


Empicol 
ESB70 


Albright 
& Wilson 


surfactant 








Decyl polyglucose 


Plantaren 
2000 UP 


Henkel 


surfactant 








Sodium Lauroyl-2- 
lactylate 


Pationic 
138C 


RITA 


surfactant 








Cocamidopropyl-N- 
2-hyroxyethyl 
carbomoyl methyl 
dimethyl amonium 
chloride 


Montaline 
C40 


Seppic 


surfactant 


4 


4 




Sodiuzn 

lauraraphoacetate 


Mackam IL- 

30 


Mclntyre 


surfactant 


0.56 


0.56 




Cetrimonixjan 
chloride 


Arquad 16- 
50 


Akzo 


surfactant 




1 




Behenyl alcohol 


Nacol 22-97 


Condea 


conditioner 




9.8 




Polydimethyl 
siloxane emulsion 


DC2-1310 


Dow 

Corning 


conditioner 




0.3 




POE Alkylamide 
sulphate 


Sunamide C- 

3 . 


NOP 


surfactant 






8 


C9-11 alcohol 
( 8E0} ethoxylate 


Neodol 91- 
8E 


Shell 


surfactant 






4 


Cocamidopropyl 

betaine 


Tegobetaine 

CK 


Goldschmi 

dt 


surfactant 






4 


Sodium Chloride 


Sodium 
chloride 




viscosity 
modifier 








Methyl paraben 


Nipagin 


Nipa Lab 


preservative 


0.2 




0.2 


Perfume 






fragrance 


0.5 




0.5 
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Example 
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22 


23 


Ingredient 


Trade name 


Supplier 


Function 


%w/w 


%w/w 


%w/w 


%w/w 


D*»ionispcl water 






solvent 


q.s, 
to IOC 


q.s. 
1 to 
100 


q.s. 

to 

100 


q.s. 

to 

100 


Dye clay complex 








1^^ 


1.2^* 


0.6'^ 


0.4^^ 


Sodium Lauryl 
Hther iJulphate 


Empicol 
ESB70 


Albright 
& Wilson 


surfactant 










Decyl polyglucose 


Plantaren 
2000 UP 


Henkel 


surfactant 










5o'i.uin Lduroyl-2- 
IdCtyLite 


Pat ionic 
i38C 


RITA 


surfactant 










Co c «iff. ; Jop r cpy 1 - ? J - 
i-hvroxy^thy I 
(.*jtbw«.->l .-ntr-.hyl 

chloride 


Montaline 
C40 


Seppic 


surfactant 










Sodium 


Mackam IL- 
30 


Mclntyre 


surfactant 










Cetrir^onion 
chloride 


Arquad 16- 
50 


Akzo 


surfactant 










Bohenyl alconol 


Nacol 22-97 


Condea 


conditioner 










Polydiaethyl 
siloxane emulsion 


DC2-1310 


Dow 

Corning 


conditioner 










FOE Alkyl amide 
sulphate 


Sunainide C- 
3 


NOP 


surfactant 


8 


8 


8 


8 


C9-11 alcohol 
(8E0) ethoxylate 


Neodol 91- 

8E 


Shell 


surfactant 


4 


4 


4 


4 


Cocamidopropyl 
bet dine 


regobetaine ( 

ZK ( 


Soldschmi 
it 


surfactant 


4 


4 


4 


4 


Sodium Chloride 

( 


Sodium 
chloride 


I 


viscosity 
modifier 










Methyl p^raben i 


^ipagin t 


»Jipa Lab ] 


preservative ( 


).2 


D.2 


D.2 


D.2 


Perfume 






fragrance jo.5 


D.5 ( 


D.5 ( 


3.5 



[0118J The shampoo formulations were tested for colour delivery by treating human natural white with 0 15 g of 
composition rubbed through a hair switch for 60 s. followed by rinsing with water for 60 s. The compositions showed 
colour delivery onto hair as follows: 



Treatment 


Change in colour(AE) 


Example 1 4 
Example 15 


2.8 
9.0 
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(continued) 



Treatment 


Change In colour(AE) 


Example 18 


5.9 


Example 1 7 


11.9 


Example 18 


15.2 


Example 19 


2.1 


Example 20 


6.8 


Example 21 


3.7 


Example 22 


5.1 


Example 23 


4.0 



[01 1 9] The same complexes and compositions of the invention showed a reduction in skin staining compared to the 
same composition with an equal amount of free dye. 

[0120]. Furthermore, Example 17 showed a build up of colour over several wash cycles as shown below: 



Treatment 


Change in colour(AE) 


1 Wash cycle with Example 17 


11.9 


2 Wash cycles with Example 17 


16.4 


3 Wash cycles with Example 1 7 


19.0 


4 Wash cycles with Example 17 


21.9 



Example 24 

[0121] Example 3 was repeated using human natural white hair and a dye/clay complex was prepared using 1g 
Madder Red dye for every 2g Laponite XLS. Colour delivery from the hair conditioning composition onto hair was of 
the same order as delivery from an equal concentration of the dye in the hair conditioning composition. Reduced skin 
staining was observed when the dye/clay complex was incorporated in a hair conditioning composition compared to 
the same amount of free dye in the hair conditioning conrposition as shown below: 



Treatment 


AE) Change in colour 


(AE)Skin Staining 


0.8% Madder Red 

0.8% Madder Red/clay complex 


242 
21.5 


26.3 
10.7 



[0122] Madder Red dye is a dye of limited solubility. Using the dye in the fomn of a dye/clay complex according to 
the invention allowed a greater amount of dye to be used in the compositions ie, the amount of dye that could be used 
was no longer limited by the solubility of the dye in water. 



Treatment 


Change in colour (AE) 


0.8% Madder Red in water 
0.8% Madder Red/clay complex 


23.7 
40.8 



Example 25 

[0123] Example 24 was repeated using anionic hectorite clay containing fluoride ions (Laponite JS) and Steel Blue 
dye at a dye to clay weight ratio of 1 :2. The complex showed delivery of colourto the hair from a conditioner composition, 
with reduced skin staining compared to the uncomplexed dye in an otherwise identical hair conditioning composition 
as shown below. 



Treatment 


Change in colour (AE) 


0.2% w/w Steel Blue in Example 8 

0.2% w/w Steel Blue/clay complex in Example 8 

1 % w/w Steel Blue Solution 


11.5 
11.1 
25.0 
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(continued) 



Treatment 


Change in colour (aE) 


1 % w/w Steel Biue/clay complex 


26.3 



Treatment 


(AE)Skin Staining 


1% w/w Steel Blue in Example 8 
1% w/w Steel Blue/clay complex 
in Example 8 


34.4 
12.0 



Example 26 



[0124] Complexes containing cationic clays were prepared as follows. 

[0125] 2.79g of Rural MG30 was added to 46.71g of water in a 100 ml beaker. 0.5g of dye (either Brilliant Black BN 
or Ext D&C Violet No. 5) was then added and the mixture was homogenised for 30 mins at 24,000 rpm using an 

H?Il'^'"f ^"^^ ""^'^ *** ^ ^^^"ti'-S 1=5.5 weight ratio dye:clay mixture was then 

added to the hair conditioning composition base in the manner previously described. 

[0126] Thecomplexes were applied to hairfrom a hair conditioning composition containing a catlonk: hairconditioning 
agent. Colour delivery to human natural white hair is shown below 



Treatment (% by wt) 


(AE) Change in colour 


(AE)Skin Staining 


0.1% Ext D&C Violet No. 2 in Example 2 


8.6 




0.1% Ext D&C Violet No. 2/ clay complex in Example 2 


18.0 




0.1% Brilliant Blacl< BN In Example 2 


25.1 


64.4 


0.1% Brilliant Black BN/ clay complex in Example 2 


21.4 


4.8 



[0127] Thus the hair conditioner composition containing the clay complex with Ext D&C Violet No. 2 showed better 
colour delivery than the corresponding conditioner with free dye. The colour delivery for the conditioner containinq 
Bnlliant Black BN was slightly higher than that shown by the Brilliant Black BN complex. However, the conditioner 
cornposrt.on containing Brilliant Black BN dye showed reduced stability In temns of its structure and produced much 
higher skin staining. 

Example 27 

[0128] 2.0g of Layered double hydroxide (Dow Mixed metal hydroxide) was added to 47.5g of water in a 100 ml 
beaker. 0.5g of Brilliant Black BN was then added and the mixture was homogenised for 5 mins at 11 .000 rpm using 
^1 !f T """^ ^ "^^^ ^^P^r^nQ tool. The resulting 1 A weight ratio dye:clay mixture was then 

added to the conditioner base in the manner previously described. 

[0129] The dye/clay complex alone or once incorporated into Example 3 showed good colour delivery to human 
natural white hair as illustrated below: 



Treatment (% by wt) 


Change in colour (AE) 


0.2% Brilliant Black BN 
in water 

0.2% Brilliant Black BN/clay complex only 

0.2% Brilliant Black BN/clay complex in Example 3 


3,3 
28.6 

1 0.8 (2.4 skin staining) 



Example 28 

[0130] Example 27 was repeated using IVIagaldrate (Giulini, Corp NJ, USA) as the clay. 
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Example 29 



[01 31 ] 1 .5g of Layered double hydroxide was added to 48g of water in a 1 00 ml beaker. 0.5g of Ext D&C Violet No 
2 was then added and the mixture was homogenised for 5 mins at 11 ,000 rpm using an UltraTurax mixer (IKA) fitted 
with a T25 dispersing tool. The resulting 1 :3 weight ratio dye:clay mixture was then added to the conditioner base in 
the manner previously described. 

[0132] The dye/clay complex alone or once Incorporated into a fonnulation according to Example 3 (but with the 
different dye/clay complex) showed good colour delivery to human natural white hair as illustrated below: 



10 


Treatment (% by weight) 


Change in colour (AE) 




0.2% Ext D&C Violet No 2 






in water 0.2% Ext D&C Violet No 2/ciay 


4.3 




complex only 0.2% Ext D&C Violet No 2/cIay 


22.4 


15 


complex In Example 3 


8.4 
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Claims 

1 . Rinse off hair colouring composition comprising: 
(I) a clay having a net positive or negative charge at Its surface; 

(ii) an agent capable of imparting a colour to hair; and 

(iii) a perfume and/or a surfactant, 

wherein the agent has a net charge which is opposite from the charge on the surface of the clay 

2. Composition as claimed In Claim 1 , wherein the clay has a layered structure. 

3. Composition as claimed in Claim 1 or Claim 2 wherein the clay is present in the fomn of a dispersion or suspension 
of clay particles. 

35 4. Composition as claimed In any one ot the preceding claims, which contains at least sufficient clay to balance the 
charge on the agent. 

5. Composition as claimed In any one of the preceding claims, wherein the weight ratio of clay to agent Is In the range 
offrom 1:10 to 1:0.5. 



40 



45 



6. Composition as claimed In Claim 5; wherein the weight ratio of clay to agent is in the range of from 1 :5 to 1 :07. 

7. Composition as claimed in any one of the preceding claims, wherein the agent is a molecular cation or a molecular 
anion. 

8. Composition as claimed in any one of the preceding claims, wherein the clay is an anionic day and the agent is 
a cationic dye. 

9. Composition as claimed in Claim 8, wherein the clay is from the smectite class of clays. 

10. Composition as claimed in Claim 9, wherein the clay Is a natural, synthetic or chemically modified clay of the type 
selected from the group consisting of hectorite, montmorillonite, nontronite, saponite, beldelite, sauconlte and 
mixtures thereof. 



55 11. Composition as claimed in Claim 10, wherein the clay is synthetic hectorite. 

12. Composition as claimed in any one of Claims 8 to 11, wherein the agent is the cation of a Basic dye. 
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13. composition as clah,ed in any on^Claims 1 to 7. wherein the ctey a cafionic ciay andWagent is an anionic 

14. Composition as claimed in Claim 13. wherein the clav Is a natural nr c„„th«ti. .o ^ .-..u- u^..,...,.^ . 

15. Composition as claimed in Claim 13 or Claim 14. wherein the agent is the anfon of an Acid dye. 

16. Composition as claimed in any one of the preceding claims which is a hair colourant composition. 

18. Composition as claimed in any one of Claims 1 to 1 7 which is a shampoo composition further comprising a sur- 

20. Method as claimed in Claim 19 wherein the clay is hydrated before the agent is added. 

21. •^«'^<><lofcolouringhairwhichcomprisesappVingtothehairacompositionasclaimedinanyoneofClai^ 

23. use as claimed In Claim 22. wherein the clay is an anionic clay and the agent is a cationic dye molecule. 

24. Use as claimed in Claim 22. wherein the clay is a cationic clay and the agent is an anionic dye molecule. 
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